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, PREFACE 
Under a grant from the National Park Service (USDI CX 
0001-2-0034) a lichen study was to be performed in Kern Canyon 
of Sequoia National Park and in the Grant Grove Section of 
Kings Canyon National Park. This part of the study continues 
the study done on the Kaweah Drainage in Sequoia NP in 1984. 
This study was to survey the lichens of the park, produce a 
lichen flora, collect and analyze lichens for chemical 
contents and evaluate the lichen flora with reference to the 
air quality. This study is to establish baseline data for 
future restudy and determine the presence of any air quality 
problems as might be shown by the lichens at the time of the 
study. All work was done at the University of Minnesota with 
frequent consultation with Dr. James Bennett, NPS-AIR, Denver 
and with personnel in the park. 
The park personnel have been very helpful during the 
field work which has contributed significantly to the success 
of the project. The study was made possible by funds from the 
National Park Service. All field work for this part of the 
study was done by Judy Blakeman. The assistance of · all of 
these is gratefully acknowledged. 
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INTRODUCTION 
Sequoia and Kings Canyon National Parks are located on 
the western edge of the Sierra Nevada Mts. with elevations 
from 2000 to over 14,000 ft. Most of the southwestern part of 
the park is in the Kaweah River drainage which was covered in 
the 1985 report (Wetmore, 1985). At that time no work was done 
in Kings Canyon NP or in Kern Canyon. With the availability of 
a graduate student to continue the study, the Grant Grove and 
Redwood Canyon areas of Kings Canyon and also Kern Canyon were 
studied in 1985. There are two quite different types of areas 
to be covered in one report and so the different areas are 
kept separate or noted wherever possible • 
The lower elevations of the park have oak woodlands 
(Ouercu9 gQYglasii, Quercus wislizenii and Aesculus 
californica) and chaparral (Adenostoma fascicul9t~ID, ~~9D9tb~~ 
cuneatu~ and A..tgtg~.t9.PbY.l9~ yj~.QJ99) • At higher elevations 
this grades into pine (Pinus DQDQ~LQ9g and ElD~9 j~ffL~~.i) and 
white fir forest (Abies ~QD~QJ.Q~) with areas of sequoia 
(Sequoiadendron oiganteum) and red fir (Abies ID~nific9) 
(Vankat, 1982). The climate is generally dry but the higher 
elevations present in the Grant Grove area provide a more 
moist climate. The Kern Canyon area is in the rain shadow and 
is even drier although some localities in Kern Canyon are in 
the pine-fir zone. 
Few lichens have ever been collected in the park. 
Various monographers mention a few lichens but a recent study 
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done for a masters thesis on the macrolichens of Sequoia and 
Kings Canyon provided the first list of lichens from Sequoia 
and Kings Canyon (Smith, 1980) prior to the 1984 study 
(Wetmore, 1985). 
METHODS 
Field work was done during the summer of 1985 by Judy 
Blakeman. About 470 lichen collections were made at 17 
localities in the Grant Grove Section of Kings Canyon NP and 
in Kern Canyon of Sequoia NP. A complete list of collection 
localities is given in Appendix I and are indicated on Fig. 1. 
Localities for collecting were selected first to give a 
general coverage of these two areas of the park, second, to 
sample all vegetational types, third, to be in localities that 
should be rich in lichens. At each locality voucher specimens 
of all species found were collected to record the total flora 
for each locality and to avoid missing different species that 
might appear similar in the field. At some localities 
additional material of selected species was collected for 
chemical analysis (see below). While collecting at each 
locality observations were made about the general health of 
the lichens. 
Identifications were carried out at the University of 
Minnesota by Clifford Wetmore with the aid of comparison 
material in the herbarium and using thin layer chromatography 
for identification of the lichen substances where necessary. 
The original packet of each collection has been deposited in 
the University of Minnesota Herbarium and a representative set 
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of duplicates will be sent to the park and to the Smithsonian 
Institution. All specimens deposited at the University of 
Minnesota are being entered into the computerized data base 
maintained there. Lists of species found at each locality are 
included in Appendix III. 
LICHEN FLORA 
The following list of lichens is based on the collections 
of Judy Blakeman and a few of my collections from 1984 that 
were previously unidentified. There are no literature reports 
from these areas of these parks. This list includes 116 
species collected in 1985 for this study. There are an 
additional 23 unidentified species from the 1985 collections. 
The list also includes 3 species collected in 1984 but not on 
the 1984 list and one species included in 1984 list based on a 
literature report but only found in 1985. One species listed 
in 1984 (Lepidoma demissum) should be deleted because is based 
on a misidentification. In the first columns the letters 
indicate whether the species is being reported from Kings 
. 
Canyon or Kern Canyon followed by the sensitivity to sulfur 
dioxide, if known, according to the categories proposed by 
Wetmore (1983).: S=Sensitive, !=Intermediate, T=Toleiant. S-I 
is intermediate between Sensitive and Intermediate and I-T is 
intermediate between Intermediate and Tolerant. Species in the 
Sensitive category are absent when annual average levels of 
sulfur dioxide are above 50ug per cubic meter. The 
Intermediate category includes those species present between 
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50 and lOOug and those in the Tolerant category are present at 
over lOOug per cubic meter. 
SPECIES LIST FOR 1985 COLLECTIONS 
207 species found (1984 & 1985) 
116 species collected in 1985 
100 also found in 1984 (including 3 not on first list) 
61 species on 1984 list & Kern Canyon 
77 species on 1984 list and Grant Grove 
*=15 new records for park in 1985 (not counting 3 from 1984) 
6 new records from Grant 
9 new records from Kern 
(#)=1 species reported in literature, only found in 1985 
(*)=3 species found in 1984 but not on 1984 list 
1 species on 1984 list not correct (Lepidoma demis~~ID) 
K=K~rn 
G=Grant 
K Acarospo~ .9ID~i~ Magn. 
KG Acarospota badiofu~_g (Nyl.) Th. Fr. 
G Acarospora chloropbana (Wahlenb. in Ach.) Mass. 
G b~9LQ~~ fuscata (Nyl.) Arn. 
K Acarospora radicata Magn. 
3 additional unidentified species of b~9~ora 
G *A£tb~ gispersa {Schrad.} Nyl. 
G *A~picilia £lpbgplaca {Wahlenb. in Ach.) Poelt & Leuck. 
KG Aspicili.s g~_e~i.Q.c.in.e.t~S! (Nyl. ex Malbr.) Arn. 
KG ( *) b9lli.ili.9 £.i!l~.t~.Q.t-Yf~~.Q~D~. ( Ach.) Mass. 
K *Bacidia b~.e~b~.il~.t.i (Hepp) Vain. 
K *~ig1.Q.t~l1.9 ID.i£.t.Qb.9~ID9 Norm. in Th. Fr. 
1 additional unidentified species of Biatorell5! 
G ~Q.ti9 abbreviata {Mfill. Arg.} Brodo & Hawksw. 
G Buelli~ p~.o.i.cbL~ (Tuck.} Hasse 
G T Buelli9 DYD£1at_g (Hoffm.) Mass. 
K Buelli~ tYL9~D~ Tuck. 
1 additional unidentified species of E~~lli9 
G Caliciu~ 9Q9~g~~t~~ Nyl. 
G I ~al~j~ID Yi.t.i9~ Pers. 
G S-ICalopla~~ .C~XiD9 (Ehrh. ex Hedw.) Th. Fr. 
K *~9l9Pl9~9 ~pjtb9JliD9 Lynge 
K *Caloplaca stilli.ci.Q.t~ID {Vahl) Lynge 
G *~9l9Pl9~9 Yit~lliD~l9 (Nyl.) Oliv. 
1 additional unidentified species of Calopla~_g 
KG S-I~9DQ~9.ti9 con~olor {Dicks.) B. Stein. 
KG Candela.ti~ll.9 9~.t~ll9 (Hoffm.) Zahlbr. 
KG ~D~~l9.ti~ll9 .t~il~~9 (Nyl.) Lett. 
KG (*)Candelari~ll9 .tQ~~1.9D9 (MOll. Arg.) Zahlbr. 
KG I ~.9.D.9~l9Li~],],_g yj.t~lliD.9(Hoffm.) .l--1611. Arg. 
1 additional unidentified species of Candel.9.ti~ll.9 
G ~l99.QDi9 .cbl.QXQPh9~9 (Fl~rke ex Somm.) Spreng. 
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G S-ICladonl9 tiiDQii~t9 (L.) Fr. 
1 unidentified species of ~gll~IDg 
K Dermatocarpon mini9t~m (L.) Mann 
KG D~gtQ~.9LQQD L~tj~~lg~ID Magn. 
K (*)Dimelaen_g thysanota (Tuck.) Hale & w. Culb. 
G Diploscbistes ~QI~posus (Schreb.) Norm. 
G I Evernig PX~D.9~Li (L.) Ach. 
G Hypogymnia im~b.9Q£.i.i Krog 
G Koerberi.9 9QDQID&n~JQ (Tuck.) Henss. 
G I L~gg.nQ~9 99%PiP~9 (L.) Vain. 
K Lecanor.9 ~~~_gg~n~j~ Magn. 
G 1~~~DQI.9 ~~Di9i9 Ach. 
G I Lecanor_g ~bl.9IQ1~IQ Nyl. 
G *L~ggD9~9 b99~DJJ (Ach.) Ach. 
G T LecanOI.Q muralis (Schreb.) Rabenh. 
KG 1~~.9DQig QiniQ~g KOrb. 
G Lecanor_g pQlytiQQg (Hoffm.) Rabenh. 
K *Lecanora LQpiQQlg (L.) Zahlbr. 
K I Lecanora ~gli~ (Schrad.) Zahlbr. 
4 additional unidentified species of Lecanora 
G ~~~j9~9 9~L~gjng~~ Borr. in Hook. & Sowerb. 
G Lecidea gOtbracopbil.9 Nyl. 
KG L~~jQ~9 gtLQQL~DD~.9 (DC. in Lam. & DC.) Schaer. 
KG Lecidea ~QLjg~lgtg Th. Fr. 
G L~~i9~.9 9l9~~gpbQll~ Nyl. ex Hasse 
G Lecidea globifera Ach. 
KG I.&Qjg~_g 9..tsm.u.lQ.Q9 ( Ehrh.) Ach. 
G I Lecidea ~~gl£..ti~ (Ach.) Ach. 
2 additional unidentified species of Lecidea 
G Lecidella euphorea (FlOrke) Hert. 
K Lecidella stiamatea (Ach.) Hert. & Leuck. 
K Lepraria finkii (B. de Lesd. in Hue) R. Harris 
2 additional unidentified species of Leprati£ 
KG L~p.t.Q_gbJ..Q.i.wn .9l.b.QQ..l.i.sll:JJID. (De sm.) Cho isy 
KG Leptogium g.91ifQ..t~.UID Tuck. 
G L~tD9Ii9 ggl~IDDi9D9 (Nutt.) Thoms. 
KG Letharia vulpioa (L.) Hue 
G M~~~ngj_g ggLnQ£9 (Dicks.) KOrb. 
G Micarea 9~Di9L.9t9 (Fr.) Hedl. 
1 additional unidentified species of Ni99~~9 
G (i)Mycocalicium sequoiae Bonar 
KG S-I.NQL!D.9n.Qj_o_g p~.1Qb~.l£l (Borr.) Nyl. 
G s Ochrolec~ androg~ (Hoffm.) Arn. 
KG £9I!D~.lj_g g~IDD~I.l.9DQl.9 (Gyeln.) Hale 
K Parmeli_g .Q.i.QjJJ.n.Q.t_g Erichs. 
KG ~9Lrneli9 ~l~99Dt~l9 (Zahlbr.) Szat. 
G Parmelia gl£lQI.9 (Schaer.) Nyl. 
KG ~9~ID~li.9. ID~~jg_g_o_g Gyeln. 
K *Parmelia plittii Gyeln. 
K *££IID~li9 ~QI~.Qi~9 Almb. 
K I-TParmeli£ 9Y~~Lg~ntit~I9 Nyl. 
G * J?9.II1J~li.9 _syp~J~gg..nty].g. Essl. 
G Parmeli~ ~~_QgJjyg~~_g Nyl. 
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KG Earmelia ~~D~1Y9i9 R~s. 
KG I-T£~~ID~li9 ~~~919 Tayl. 
G Peltig~~~ g§DiD9 (L.) Willd. 
K 2~Jtjg~~9 ~~9Q~Q§~ Th. Fr. 
K Peltula b9l~n9~Ii (Tuck.) Wetm. 
KG 2b9~9~b~~gjg ~DQ~Qg~iD9 (K~rb.) Moberg 
K Phaeophysci~ Q~Qi~~19Li~ (Neck.) Moberg 
K I £by~gj9 9Q~g~nQgD9 (Fr.) Oliv. 
G I Physcia £ipQJi9 (Ehrh. ex Humb.) Furnrohr 
KG £hy~gj9 Qi~i~D9 (Mass.) Zahlbr. 
KG Physcia g~~~j9 (Hoffm.) Furnrohr 
KG JiiJ.Y.9.9J.? 9JrnJ9J9.!:9 (Arn.) Nyl. 
KG T Physci~ gygi£ (Hoffm.) Lett. 
K I £by~gjg ~1~11~ (L.) Nyl. 
KG I Physcia tgD~l1.9 (Scop.) DC. in Lam. & DC. 
KG I ~by~gQDi9 9~t~~§9 (Nyl.) Poelt 
G I Physconia gj~t~~ (With.) Laundon 
KG EbY~£Qlli£ enteroxantbft (Nyl.) Poelt 
KG Placyntbjgll9 jgro9l~9 (Ach.) Coppins & P. James 
G I £191J£.W9ti9 gl~~gg (L.) W. Culb. & C. Culb. 
G *Polycbidium IDY~~jQQJ~ (Sw.) s. Gray 
K E~g~ggD~~ pubescen9 (L.) Choisy 
G s Ramalina f~inace~ (L.) Ach. 
1 additional unidentified species of ~ID@lin9 
G RhizocarBQn b~~jQ~~~ID (Fl~rke ex Spreng.) Th. Fr. 
KG Bbi~OC9LP9D QQl~~~j (Tuck.) Herre 
K Rhizocarpon disporuro (Naeg. ex Hepp) Mfill. Arg. 
KG Bbi~Q~9L~D g~Q9L9Pbiggm (L.) DC 
K Rhizocarpgn 9L~Dg~ (FlOrke ex Plot.) Arn. 
KG Fbiz9~9~P9D ID99.~9£P~~ID Ras. 
1 additional unidentified species of Rhizoca~pQD 
K EblZ9Pl99.9 ID~lgDQ~btbaliD9 (DC. in Lam. & DC.) Leuck. & 
Poelt 
G Rinodina 9~~b~~ (Ach.) Arn. 
G I BiD99iD9 ~~i9Y9 (Ach.) S. Gray 
1 additional unidentified species of Rinodina 
K ~t~gLQtb~l~ f~gQ~~ (Nyl.) Zsch. 
K Umbilic~L~ ginereoLYfescens (Schaer.) Frey 
KG UmQilicaria phaea Tuck. 
K Umbilicaria torrefacta (Lightf.) Schrad. 
K *UIDQilig9~i9 Y~~ (L.) Ach. 
KG I xanthoria candelaria (L.) Th. Fr. 
KG X9D1DQ~i9 ~~an9 (Link) Th. Fr. 
KG I xanthoLi~ pQ1Y~LP9 (Hoffm.) Rieber 
K *X9D1bQ~i9 ~QI~9i9t9 (Vain.) Poelt 
1 additional unidentified species of xantho~i9 
DISCUSSION OF FLORA 
Because of the dry climate in the park the lichen flora 
is not particularly rich but there are some rare localities 
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with microhabitats suitable for the lichens requiring more 
moisture. The lichen flora of Grant Grove is comparable to 
that found at the higher elevations of Sequoia with 77 
species found in both areas and 6 new records from Grant 
Grove. Comparing Kern Canyon with the 1984 report, 61 species 
were found in both areas with 9 new records from Kern Canyon. 
In total 116 species were found in 1985, 100 of these were 
also found in 1984. The 1985 study produced 15 new records for 
the parks. Hebert & Meyer (1984) reported on the lichens of 
the San Joaquin valley in the foothills about 70 miles north 
of Sequoia and found 75 species. Forty eight of them are also 
found in Sequoia. Of the 27 species they reported but not 
found in Sequoia, some may be due to differing identifications 
but most are probably due to the more northern location of the 
San Joaquin area. No additional species reported by Hebert & 
Meyer were found in 1985. 
The lichen flora of Grant Grove seems to be similar to 
that of the Giant Forest area of Sequoia. Parmeli.9 
subelegantulA was described from Canada and is present in the 
more northern Kings Canyon but not in Sequoia. The other new 
1985 records may also show these northern affinities.· Many of 
the new records from Kern Canyon show affinities with the 
Rocky Mountain lichen flora. Caloplac.? ~pJ.t.b.?JJ.J..r-.?r .{:.?)9PJ..?.9.? 
stilli.Qi.QiQ.I.YJ.!l, .I,:g.Q.Q.D.9.I.9 _r_ypj..Q.Q.ls.t, .l?9.t.ID~li.9 p.li.tJ:jj, .l?s.t.r.ID~.lis.t 
soredi.9~il and Umbili.Q.9Ii9 y~J.l~s.t are all common in the Rocky 
Mountains. None of the California endemics were found in the 
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Kern but Dimelaen9 tbY£~n9t~ is only found west of the 
Rockies. This lack of California endemic lichens in Kern 
should be compared with the vascula r plant flo r a fo r 
sjmilarities. Additional differences between the floras may 
also be due to thoroughness of collecting and experience in 
collecting but there seen: to be real floristic differences 
between these areas too. 
There were no cases where lichens sensitive to sulfur 
dioxide were observed to be damaged or killed. All species 
normally found fertile were also fertile in the park. The 
scarcity of lichens in the Kern area are mainly due to the 
drier climate there. These observations indicate that there is 
no air quality degradation in the park due to sulfur dioxide 
that causes observable damage to the lichen flora. 
Since lichens are not known to be sensitive to acjd 
precipitation, no conclusions can be drawn about this 
environmental contaminant. However, preliminary reports 
indicate that some species of Umbilica~i9 do show damage from 
acid precipitation by dying at the margins. No damage to 
specimens of these lichens were seen in the park that might be 
due to acid rain. 
Sigal & Nash (1983) reported lichen damage in southern 
California near Los Angeles and attributed the damage to ozone 
and PAN based on laboratory experiments, field observations 
and field transplants. They showed distorted growth and 
stunted thalli in areas of high oxidant levels. Wallner & Fong 
(1982) reported moderate to slight ozone damage to conifers in 
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Grant Grove and slight damage in Kern Canyon. No evidence was 
found in the 1985 localities of damage that could be 
attributed to ozone damage to the lichens. 
Another way of analyzing the lichen flora of an area is 
to study the distributions of the sensitive species within the 
park to look for voids in the distributions that might be 
caused by air pollution. Showman (1975) has described and used 
this technique in assessing sulfur dioxide levels around a 
power plant in Ohio. Only the very common species have meaning 
with such a technique since the rare species may be absent due 
to other factors. 
There are only a few lichens in the park with known 
sensitivity to sulfur dioxide according to the list presented 
in Wetmore {1983) and most of these are not very common. 
Species in the most sensitive category are usually absent when 
sulfur dioxide levels are above 50ug per cubic meter average 
annual concentrations. The S-I category is between Sensitive 
and Intermediate. The species that occur in these categories 
in the 1985 study areas .in the park park are as follows. 
S-I Caloplac~ ~~~iD9 (Ehrh. ex Hedw.) Th. Fr. 
S-I ~D~~l9~j9 99D99J9~ {Dicks.) B. Stein. 
S-I Cladonia tiiDQLigt~ {L.) Fr. 
S-I N9~W9D9iDg P~l~b~ll9 {Barr.) Nyl. 
s Ocbrole~ Sl.DQtQgY.n£! (Hoffm.) Arn. 
S EgiD9li.D9 t9~in5!~ea (L.) Ach. 
The distributions of these species are mapped (Fig. 2-7). 
These distribution maps also include the 1984 localities for 
these species. Most of these species are too rare to have 
meaning with this technique but there is no indication that 
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the voids in the distributions are due to poor air quality. 
ELEMENTAL ANALYSIS 
An important method of assessing the effects of air 
quality is by examining the elemental content of the lichens 
(Nieboer et al, 1972, 1977, 1978; Erdman & Gough, 1977; 
Puckett & Finegan, 1980; Nash & Sommerfeld, 1981). Elevated 
but sublethal levels of sulfur or other elements might 
indicate incipient damaging conditions. 
Two species of lichens were collected for elemental 
analysis at several localities in the park. 
MmHOOS 
Hypogymnia imshaugii and Leth~ia YYl~iD9 were collected 
from tree branches in spunbound olefin bags at four localities 
in the park for laboratory analysis. These species were 
selected because they are the only ones present in abundance 
and relatively easy to clean. 
Four localities were selected in the Grant Grove and 
Redwood Canyon areas for elemental analysis and are indicated 
on the map of collection localities with a "+" (Fig. 1). In 
the Kern Canyon and these two species were too rare to provide 
the amounts needed for analysis although both species are 
present in Kern. The localities used are: Grant West (near 
Swale Campground south of Sequoia Lake Road) , Grant North 
(near northern boundary east of highway), Kings Overlook 
(south of main highway near Kings Canyon Overlook) and Redwood 
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Canyon (1.5 miles from tra i lhead on trail to Hart Meadow). Ten 
to 20 grams of each species were collected at each locality. 
Lichens were air dried and cleaned of all b a rk under a 
dissecting microscope but thalli were not washed. Three 
samples of each collection were submitted for analysis. 
Analysis was done for sulfur and multi-element analysis by the 
Research Analytical Laboratory at the University of Minnesota. 
In the sulfur analysis a ground and pelleted 100-150 mg sample 
was prepared for total sulfur by dry combustion and 
measurement of evolved sulfur dioxide on a LECO Sulfur 
Determinator, model no. SC-132, by infra red absorption. 
Multi-element determination for Ca, Mg, Na, K, P, Fe, Mn, Al, 
Cu, Zn, Cd, Cr, Ni, Pb, and B were determined simultaneously 
by Inductively Coupled Plasma (ICP) Atomic Emission 
Spectrometry. For the ICP one gram of dried plant material was 
dry ashed in a 20 ml high form silica crucible at 485 degrees 
Celsius for 10-12 hrs. Crucibles were covered during the 
ashing as a precaution against contamination. The dry ash was 
boiled in 2N HCl to improve the recovery of Fe, Al and Cr and 
followed by transfer of the supernatant to 7 ml plastic 
disposable tubes for direct determination by ICP. 
RESULTS AND DISCUSSION 
Table 1 gives the results of the analyses for all 
replicates arranged by species. Table 2 gives the means and 
standard deviations for each set of replicates. All reported 
values except Cr are a bove the lower det e ction limits of t he 
instruments. Table 3 gives the grand means of the 1984 and 
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Table l. Analysis of Kings Canyon lichens 
Values in ppm of thallus 
Species p K Ca Hg Al Fe Na ~In Zn Cu B Pb Ni Cr Cd s Locality 
-------------- ------·--------------- -·-----------------------------------------------------------------------------------
ll . .ir;;shaugii 1360 446 7 10931 908 984 691 93,0 116 .o 23.9 4.4 5.0 10.5 2.0 1.2 < .1 1320 Grant North 
H. imshaugii 1190 4093 10820 815 913 644 84.2 107.4 21.7 4.1 4.5 9.7 1.9 1.1 < .1 1310 Grant North 
H . imshaugii 1352 4366 12666 876 881 624 94.6 123.8 23.1 4.5 5.1 9.5 1.6 1.2 < .1 1280 Gr ant North 
H. imshaugii 1238 40 85 13694 1024 790 533 72.8 255.1 25.1 4.2 4.1 13.5 2.1 1.1 <.1 1300 Gra nt West 
H. imshaugii 1371 4233 15753 1047 709 482 71.9 268.9 26.1 4.2 4.0 12.0 1.9 1.1 <.1 1140 Grant West 
H. imshaugii 1258 4011 15007 1065 774 526 70.8 279.8 24.5 4.0 3.7 13.0 1.4 1.1 <.1 1220 Grant West 
H. imshaugii 1288 4328 7644 831 953 682 103.4 137.9 22.7 4.4 5.7 11.2 2.2 1.2 <.1 1320 Kings Overl. 
H. imshaugii 1182 4274 7202 833 1009 733 102.4 137.3 22.8 4.4 6.1 11.0 2.3 1.3 <.1 1150 Kings Overl . 
H. imshaugii 1115 4091 8492 777 968 695 99.6 120,1 21.9 4.2 5.9 12.8 2.1 1.1 < .1 1300 Kings Over l. 
H. imshaugii 1268 3837 14155 1079 1017 776 81.1 202.4 24.8 5.3 5.0 13.7 2.0 1.3 <.1 1460 Redw . Canyon 
H. imshaugii 1235 3835 14175 1159 1105 852 85.1 211.6 26.5 5.5 5.9 15.2 2.4 1.6 < .1 1720 Redw . Canyon 
H. imshaugii 1266 3909 16760 1074 1035 780 84.2 214.9 25.4 5.3 5.0 15.9 2.0 1.4 < .1 1620 Redw. Canyon 
L. vulpina 17 58 4348 3 234 743 339 222 69.1 141.8 15.0 2.3 4.0 6.0 0.8 0.5 < .1 860 Grant North 
L. vu1pina ) f:, "19 4038 3329 731 294 197 64.4 ).36,9 15.9 2.3 3.9 7.8 0 . 7 0.6 < .1 750 Grant North 
L. vu1pina 1644 3912 3454 715 236 158 64.2 135.0 17.1 2.2 3.8 7 .4 0.6 1.0 < .1 860 Grant North 
L. vu1pina 839 353 4 3469 683 238 161 55.5 135.7 21 • 3 7.2 2.9 10.7 0.5 0. 4 <.1 1110 Grant Yiest 
L. vuJ.pina 689 3524 3293 7 60 274 187 59.1 147.0 21.5 2.1 3.0 1\,6 0.11 0.5 < . 1 J 0 3 0 C: r an t lv 0 ~' t 
L. vu1pin a 1188 3864 34 70 8&6 333 227 60.9 174.0 22.0 2.2 3.0 9.1 0. 7 0.5 <. 1 1020 Gre;r,t vi<:st 
L. vu1pina 1119 3726 2131 697 382 274 92.8 77.4 17.5 2.4 4.9 6. 6 0.8 0.6 < .1 880 Kings Overl . 
L. vu1pi na 1274 4008 2322 715 360 253 88.2 79.7 19.5 2.3 4.7 6.5 0.8 0. 6 < .1 820 Kings Overl. 
L . vu1pina 1261 3853 2405 686 321 227 82 . 6 76.9 18.5 2.3 4.5 7.6 0.6 0.5 < .1 850 Kings Over 1. 
L. vu1pina 542 2418 2496 545 346 254 104.8 54.5 24.9 2.8 4.2 10.5 0.9 0.6 <.1 920 Redw. Canyon 
L. vu1pina 552 2500 2329 558 395 292 105.1 56.3 27.8 3.0 4.5 9.3 1.3 0. 7 < .1 920 Redw. Canyon 
L. vulpina 574 2540 2241 511 341 251 85.3 49.1 25.8 2.8 3.8 9 . 7 0.9 0.5 <.1 900 Red1-1 . canyon 
.. 
Table 2. Summary of analysis of Kings Canyon lichens 
Values jn ppm of thallus 
p K Ca ~!g Al Fe Na ~~n zn Cu B Pb Ni Cr Cd s Locality 
·--·--------------·-·--------------------------------------------------------------------------- ---- -- -- --···----------
Dypcgymnia imshaugii 
Mean 1301 4308 11472 866 926 653 90,6 115.7 22.9 4.3 4.9 9.9 1.8 1.1 t 1303 Grant North 
Std. dev. 96 194 1035 47 53 34 5.6 8.2 1.1 0.2 0.3 o.s 0.2 <.1 21 Grant North 
Mean 1289 4109 14818 1046 758 514 71.8 267.9 25.2 4.1 3.9 12.8 1.8 1.1 i 1220 Grant West 
Std. dev. 72 113 1042 21 43 28 1.0 12.4 0.8 0.1 0.2 0.7 0.3 <.1 80 Grant West 
He an 1195 4231 7779 814 976 703 101.8 131.8 22.5 4.3 5.9 11.7 2.2 1.2 
* 
1257 Kings Overl. 
Std. dev, 87 124 656 32 29 27 2.0 10.1 0.5 0.1 0.2 1.0 0.1 0.1 93 Kings Overl. 
Mean 1256 3861 15030 1104 1052 803 83,4 209.6 25,6 5.4 5.3 15.0 2.2 1.4 f. 1600 Redw. Canyon 
Std. dev. 19 42 1498 48 47 43 2.1 6.5 0.9 0.1 0,5 1.1 0.2 0.1 131 F.edw. Canyon 
Letharia vu1pina 
Mean 1694 4099 3339 729 290 192 65.9 137.9 16.0 2.3 3.9 7.1 0.7 0.7 
* 
823 Grant North 
Std. dev. 59 224 110 14 52 32 2.8 3.5 1.0 0 •. 1 0.1 0.9 0.1 0.3 64 Grant North 
Mean 972 3640 3411 776 282 192 58.5 152.2 21.6 2.2 3.0 9.4 0.7 0.5 t 1053 Grant West 
Std. dev. 189 193 102 103 48 33 2.7 19.7 0.3 0.1 0.1 1.1 0.2 0.1 49 Grant Viest 
Mean 1218 3862 2286 699 354 251 87.9 78.0 18.5 2.3 4.7 6.9 0.7 0.6 t 850 Kings Overl. 
Std. dev. 86 141 140 15 31 24 5.1 1.5 1.0 <.1 0.2 0,6 0,1 <.1 3 0 Kings Over 1. 
Mean 556 2486 2355 538 361 266 98.4 53.3 26.2 2.9 4.2 9.8 1.0 0.6 t 913 Redw. Canyon 
Std. dev. 16 62 130 25 30 22 11.4 3.7 1.5 0.1 0.3 0.6 0.2 0.1 12 Redw. Canyon 
t~ two or more values at or below detection limit; not included in calculations 
Table 3. Comparison of 1984 and 1985 analyses 
Means of values in ppm of thallus 
Species p K Ca ~lg Al Fe Na Mn Zn Cu B Pb Ni Cr Cd s Year 
--------------------------------------------------------------------------------·-----···--------· --···--------------U. irr.shaugii 1727 5140 10404 1147 1497 1184 84.9 124.6 30.5 5.5 6.3 15.1 2.9 1.7 0.3 1682 1984 
H. imshaugii 1260 4127 12275 957 928 668 86,9 181.3 24.0 4.5 s.o 12.3 2.0 1.2 t 1345 1985 
L. vulpina 952 3353 1986 648 362 266 52,4 93.5 18.8 2.4 4.9 9,5 1.1 0.7 0.2 885 1984 
L. vulpina 1110 3522 2848 686 322 225 77.7 105.4 20.6 2.4 3.9 8,3 0.8 0,6 t 910 1985 
., 
I= two or more values at or below detection limit; not included in calculations 
• 
1985 analyses for comparison. 
All of the levels found in the Kings Canyon lichens are 
~ithin typical limits for similar lichens although there are 
no literature reports on analyses of either of these species • 
For most elements the levels from the 1984 report are 
comparable to those for 1985. Al and Fe are higher in ~ 
..i.m.Q.b_g_ygjj. in the 1984 analysis and Ca is higher in the 1985 
analysis of ~ YY1p_in9. The higher levels could be due to 
blowing dust but the data do not show that any one locality is 
worse than another within the same year. All of the other 
elements show similar values when comparing the analyses from 
the two years. 
The sulfur levels in lichens tested range from 750 to 
1720 ppm for all samples. These levels are near background 
levels for other lichens listed by Solberg (1967) Erdman & 
Gough (1977), Nieboer et al (1977) and Puckett & Finegan 
(1980). Levels may be as low as 200-300 in some species in 
the arctic (Tomassini et al, 1976) while levels in polluted 
areas are 4300-5200 ppm (Seaward, 1973) or higher. Different 
species may accumulate different amounts of elements and this 
is evident when comparing sulfur levels of the two species. 
Letba_rj,_g YlllP..iD.E has lower levels of sulfur than EYP.Q.9.YIDlli.S! 
imsha.ugii. Even when taking these differences into account 
there is no clear trend in accumulated levels of sulfur. The 
sulfur 
locality 
levels are comparable for the two years and no 
in 1985 showed significantly higher levels than 
13 
one 
the 
• 
rest. 
From these tables it can be seen that there is no 
consistent correlation between element levels and location in 
the park . 
CONCLUSIONS 
There is no indication that the lichens of Sequoia or 
Grant Grove are being damaged by air quality. The lichen flora 
is reasonably diverse for such a dry area and there is no 
impoverishment of the lichen flora in any area. There are only 
a few species with known sensitivities to sulfur dioxide in 
the park and those that are most sensitive are quite rare. 
This rarity seems to be due more to ecological and climatic 
conditions than pollution since these species are quite 
healthy when present. The maps of the distributions of the 
more sensitive species do not show any significant voids that 
are not due to normal ecological conditions. There is no 
evidence of damaged or dead lichens in any area where healthy 
ones are not also present. The elemental analyses do not show 
abnormal accumulations of polluting elements at any locality. 
Although there is known to be ozone pollution in the park and 
the conifers show damage, the lichens do not show any. abnormal 
growth or damage that could be attributed to ozone. 
14 
• 
• 
LITERATURE CITED 
Erdman, J. A. & L. P. Gough. 1977. Variation in the 
element content of Parmelia ~blQ~Q~DLQ9 from the Powder River 
Basin of Wyoming and Montana. Bryologist 80:292-303. 
Hebert, J. R & R. W. Meyer. 1984. Lichens of the San 
Joaquin Experimental Range, California. Bryologist 87:251-256. 
Nash, T. H. & M. R. Sommerfeld. 1981. Elemental 
concentrations in lichens in the area of the Four Corners 
Power Plant, New Mexico. Envir. and Exp. Botany 21:153-162. 
Nieboer, E., H. M. Ahmed, K. J. Puckett & D. H. s. 
Richardson. 1972. Heavy metal content of lichens in relation 
to distance from a nickel smelter in Sudbury, Ontario. 
Lichenologist 5:292-304. 
Nieboer, E., K. J. Puckett, D. H. s. Richardson, F. D • 
Tomassini & B. Grace. 1977. E~ological and physiochemical 
aspects of the accumulation of heavy metals and sulphur in 
lichens. International Conference on Heavy Metals in the 
Environment, Symposium Proceedings 2(1) :331-352. 
Nieboer, E., D. H. s. Richardson & F. D. Tomassini. 1978. 
Mineral uptake and release by lichens: An Overview. 
Bryologist 81:226-246. 
Puckett, K. J. & E. J. Finegan. 1980. An analysis of the 
element content of lichens from the Northwest Territories, 
Canada. Can. Jour. Bot. 58:2073-2089 . 
Seaward, M. R. D. 1973. Lichen ecology of the Scunthorpe 
heathlands I. Mineral accumulation. Lichenol. 5:423-433. 
15 
• 
;;: · . 
Showman, R. E. 1975. Lichens as indicators of air quality 
around a coal-fired power generating plant. Bryologist 78:1-6. 
Sigal, L. L. & T. H. Nash III. 1983. Lichen cor~unities 
on conifers in southern California mountains: An ecological 
survey relative to oxidant air pollution. Ecology 64:1343-
1354. 
Smith, 
macrolichens 
D. 
of 
w. 
Sequoia 
1980. A 
and Kings 
taxonomic 
Canyon 
survey 
National 
Masters thesis, San Francisco State University. 
of the 
Parks. 
Solberg, Y. J. 1967. Studies on the chemistry of 
lichens. IV. The chemical composition of some Norwegian lichen 
species. Ann. Bot. Fenn. 4:29-34. 
Tomassini, F. D., K. J. Puckett, E. Nieboer, D. H. s. 
Richardson & B. Grace. 1976. Determination of copper, iron, 
nickel, and sulpur by X-ray fluorescence in lichens from the 
Mackenzie Valley, Northwest Territories, and the Sudbury 
District, Ontario. Can. Jour. Bot. 54:1591-1603. 
Vankat, J. L. 1982. A gradient perspective on the 
vegetation of Sequoia National Park, California. Madrofio 
29:200-214. 
Wallner, D. w. & M. Fong. 1982. An analysis of ozone 
injury to ponderosa and jeffrey pines in Sequoia and Kings 
Canyon National Parks. Final Survey Results 1980-1982. Report 
submitted to National Park Service. 
Wetmore, c. M. 1983. Lichens of the Air Quality Class 1 
National Parks. Final Report, submitted to National Park 
16 
• 
• 
J 
Service, Air Quality Division, Denver, Colo. 
Wetmore, C. M. 1985. Lichens and air quality in Sequoia 
National Park. Final Report, submitted to National Park 
Service, Air Quality Division, Denver, Colo . 
17 
• 
• 
• 
APPENDIX I 
Collection Localities 
Collection numbers are those of Judy Blakeman. All 
collections are listed in ascending order by collection number 
and date of collection. 
Kings Canyon National Park 
l - Fresno Co. Grant Grove. Directly north of Gamlins cab i n 
43 on dry south facing slope; Sequoia forest with fir and 
pine, elev. 6800 ft. 19 July 1985. 
44 - Tulare Co. Grant Grove. south on Sequoia Lake Road, from 
100 North Grove parking lot, 3/4 mile. West and south facing 
slopes of Sequoia forest with fir, pine and a few oaks, 
very dry, elev. 6100 ft. 19 July 1985. 
101 -
155 
156 -
223 
224 -
282 
283 -
318 
Tulare Co. Grant Grove. West of South Boundary Trail 
service road, directly off of Generals Highway, north 
side of Sequoia Creek. South facing slope, fir and pine 
with azalea understory, elev. 6400 ft. 21 July 1985. 
Tulare Co. Redwood Canyon. 1.5 miles from the Redwood 
Canyon Trailhead, toward Hart Meadow, on the Hart Tree 
Trail. Granite outcropping overlooking Redwood Canyon, 
pine and fir with manzanita underbrush, elev. 6200 ft. 
25 July 1985. 
Tulare Co. Redwood Canyon. 3 miles south of Redwood 
Canyon Trailhead on Big Spring Trail. West facing slope 
along Redwood Creek. Sequoia, fir and pine, burned in 
1983, elev. 5500 ft. 28 July 1985. 
Tulare Co. Redwood Canyo~. Area adjacent to the Fallen 
Goliath Tree, 2 miles south of Redwood Canyon Trailhead 
on Hart Tree Trail. Sequoia forest with pine an~ fir, 
very dry, elev., 5700 ft. 28 July 1985. 
Sequoia National Park 
319 - Tulare Co . Kern Canyon. NW of t he south Kern Canyon 
351 Ranger Station, bordering Coyote Creek. Incense cedar, 
pine and fir with manzanita; very dry and rocky, elev. 
6500 ft. 4 August 1985 . 
352 - Tulare Co. Kern Canyon. NE of the south Kern Canyon 
385 Ranger Station, directly no r th of Soda Spring bordering 
west bank of the Kern River. Incense cedar, pine and 
18 
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386 -
406 
407 -
429 
430 -
464 
465 -
498 
fir; very dry and rocky, elev. 6500 ft. 4 August 1985. 
Tulare Co. Kern Canyon. 1 miles NE of south Kern Canyon 
Ranger Station on east bank of Kern River. Very rocky and 
dry, vegetation sparse, elev. 6500 ft. 6 August 1985. 
Tulare Co. Kern Canyon. 1 mile NE of south Kern Canyon 
Ranger Station on east side of Kern River. Very rocky and 
dry west facing slope against canyon wall. Piner fir and 
manzanita; vegetation sparse, elev. 6500 ft. 6 August 
1985. 
Tulare Co. Kern Canyon. Lower Funston Meadow. West side 
of trail between the two Lower Funston drift fences on 
west side of Kern Canyon. Pine,fir and some oak on dry 
and rocky east facing slope, elev, 6500 ft. 7 August 
1985. 
Tulare Co. Kern Canyon. A quarter mile south of 
Rattlesnake Creek on the west side of the Kern River. 
East facing slope where canyon floor meets canyon walls. 
Large jumbled granite boulders; very dry, vegetation 
sparse, elev. 6600 ft. 8 August 1985. 
499 - Tulare Co. Kern Canyon. A quarter mile north of 
529 Rattlesnake Creek on east bank of Kern River. Rocl<y and 
dry with incense cedar, fir, pine and manzanita, elev. 
6600 ft. 8 August 1985 • 
530 
562 
563 -
592 
593 -
613 
Tulare Co. Kern Canyon. Kern Hot Springs. South bank of 
Rock Creek at canyon wall. N and NW facing cliff face 
near bank of creek. Willow, cottonwood, cedar, pine and 
fir; becoming very dry within a few feet of creek, elev. 
8000 ft. 10 August 1985. 
Tulare Co. Kern Canyon. Kern Hot Springs. North bank of 
Rock Creek at canyon wall. S and SW facing cliff. Rock 
face with a few canyon oak and cacti, elev. 8000 ft. 11 
August 1985. 
Tulare co. Kern canyon. Junction Meadow. 1 mile NW of 
Junction Meadow on Colby Pass Trail. Granite outcrop 
north of trail. Very dry and rocky; vegetation sparse and 
shrubby, a few willow and manzanita, elev. 8600 ft. 12 
August 1985. 
614 - Tulare Co. Kern Canyon. Junction Meadow. E of Upper Kern 
634 Trail, .5 mile from junction of Colby Pass Trail at 
Junction Meadow. SW facing rocky outcrop with mountain 
mahogany and manzanita; very dry, elev. 8600 ft. 13 
August 1985. 
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APPENDIX II 
Species Sensitive to Sulfur Dioxide 
Based on the list of lichens with known sulfur dioxide 
sensitivity compiled from the literature, the following 
species in Sequoia and Kings canyon National Parks fall within 
the Sensitive and Sensitive/Intermediate categories as listed 
by Wetmore, 1983. Sensitive species (S) are those present only 
under 50ug sulfur dioxide per cubic meter (average annual). 
The Intermediate category includes species present between 
50ug and lOOug. The S-I group falls between the Sensitive and 
Intermediate categories. Open circles are localities where the 
species was not found and solid circles are where it was 
found. Both 1984 and 1985 occurrences are mapped. 
Note: Refer to text for interpretation of these maps and 
precautions concerning absence in parts of the park. 
Fig. 2 
Fig. 3 
Fig. 4 
Fig. 5 
Fig. 6 
Fig. 7 
S-I Caloplacg ~~lD9 (Ehrh. ex Hedw.) Th. Fr. 
S-I ~nQ~~j9 ~QD~QlQL (Dicks.) B. Stein. 
S-I Cladonia fi~9t9 (L.) Fr. 
S-I ~QXID~D9jn9 £Yl~b~ll9 (Borr.) Nyl. 
s Ochrolecbjg 9D9LQgyn9 (Hoffm.) Arn. 
S E~ID~JjD9 f9~D9~~9 (L.) Ach. 
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APPENDIX III 
Species listed by localities. 
KINGS CANYON NP 
Grant Grove 
North of Gamlins cabin 
~tb9..D.i.9 dispersa 
Aspicili.9 ~g~9i9~iD~L~9 
~~~lli9 2~DQt9t9 
Caliciym .9Q9~gyg~ro 
~9l9Pl999 9~.I:.iD.9 
Candel~iell9 ..r~~D~ 
~9DQ~l9.I.i~ll9 Yit~lliD.9 
Hypogymn19 im9b~~gii 
L~~j9~9 9~~j£~J9t9 
Lecidea S£2D~l~.9 
Lecidea ~laris 
Lecidella ~pborea 
1~Pt9gl~w £9JjfQ.rnicum 
Letbaria YYl~ins 
Massalongig carnosa 
Mycocalicium segQQ1.9~ 
2.9.IID~li9 9YQQljy~~ 
Rhizocarpon ~QRPQL~ID 
~~ilig.9.I.i9 D.b.9~.9 
Grant Grove · 
South on Sequoia Lake Road from North Grove parking lot 
~~g~9~PQL9 !uscata 
Aspicilia caesiocin~~ 
~~~lli9 P~D~t9t9 
Caloplaca ~erina 
~Q~l~.i~ll.9 L~f~~ 
Candelariellg L~Yl~D9 
~~DQ~l~Xi~ll9 Yit~lliD.9 
Cladonia ~QLQP~~~ 
~J~99.vj9 tim~~~ 
Hypogymnia ~baugii 
I.&Q£!D.QU. ~.J&..rotera 
Lecanon P.in.i~.I:Q~ 
L~~i9~9 9I9D~l999 
Lecidella eupborea 
.L&t.b.9.I.i9 YY1Pi.D.9 
Parmeli.9 ~g~~ 
Parmeli£! ~~~Yl.9 
Parmelia subolivacea 
.ED~£! aipoli.9 
Physci.9 .t~~lla 
£.bY999Dj9 9~t~.r~ 
Placyntbi~Jlg icm_g~_g 
E.b.iz.Q~£!~D.Qn macrosRQ£YID 
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Xanthoria Y2DQelg.Ij9 
~~DtD9%i9 P9JY99IPA 
Grant Grove 
West of South Boundary Trail 
~§Pi~ill~ ~9~~iocinerea 
Aspicili£ ~in&~&Q~Yf&§9~D9 
~~YQ~19 ~QQ~~~~ 
Caloplaca ~~IiD9 
~~DQ~l~%i9 ~QD~QJQL 
Candel9.r..!~ll~ .r~.Yl.9.D.S 
EYPQSYID.Di.9 iiD9D~Y9ii 
Lecanora ~~IPin~~ 
Lec9n~ pQlYtropa 
Lecidea 2~QQIQDD~Q 
L~9jg~9 QQij~~lat~ 
Lecidea granulosa 
L~~idella ~phorea 
Letharia ~QlQmQj~pQ 
L&t.h9~i9 yy]..pj.p51 
Massalona~ ~.09§~ 
Mig.9L~9 den..!9L.9t.9 
Parmelia ~l~g~n1Yl~ 
P~LID~l~ ~~P.2liYAce9 
Physcia QimiQi~~ 
~.Qll 111illll 
Physcia .t&~l~ 
F.by~ggni9 ~Dt~.rQ~antha 
RbizocarpQD g~L.9Pbi~m 
Ei.D99..!.D.9 9L~b9~9 
Umbilic~.9 pb.9~9 
xaotbo~ QQlY~P£ 
Redwood Canyon 
1.5 miles from trailhead on Hart Tree Trail 
A.Q.9LQ§PQ~~ cblorophana 
Aspicilia glpb9Pl.9g9 
A£Pj~j]..j9 ~~~§i99iD~I~.9 
Caloplacg .Qerina 
~ndelaria concolor 
candelariell2 £YL~Jlg 
~.9DQ~J9Ii~ll9 ~~fl~~g 
candelariell9 I~Yl~D§ 
~.9n9~l.9.ri~l1.9 Yit~lin.9 
Dermatocar:pqn ~~t..!~1!19.tYm 
~~§~bi9t~£ 9~~.1!~§~9 
Hypogymnis iiD§b.9.YSii 
L~Y9D9~9 99.rPiD~9 
Lecanora £hlarotera 
L~~ano.r9 b9s~nii 
Lecan~~£ pjpjp~.rQ9. 
L~9i9~9 9.~Ij~~l9.~ 
Lecidea glaucoQbQlj.s 
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Lecide~ glQgjf~X£ 
L~9j9~1J~ ~~P.b9%~~ 
LeptocbidiQID. ~l~~.il.i9tYID 
Leptogjym ~~Jjf9ID.i.QYID 
Letharia YQJp.in~ 
Mg§~lQll£i9 g~~nosa 
Mycocal.i.Q.i.U!J1 ~051~ 
~9~ID~Jj~ .Q~WP~%l~n9i9 
Parrnelia ~l~9~DtYl9 
~9Im~l~ ID~~jg9D~ 
Parrnejj£ §QgQJiY9.Q~9 
FgXID~Jjg .9~Q£1Y9l9 
Phaeopby§~i9 ~D99~QgyiD~ 
~bY.9.9j~ Pi:.?l9D9 
Physcia gaesia 
Physcia gnella 
Physconia ~~I~9 
£DY.9.Q9Di~ ~D1~Loxantb9 
Rhizoca~pQn .QQ.l~®~.i 
BhizQ£9£PQD macrospoL~ID 
Rinodioa ~ill~ 
UIDPilig9~i9 ED9~ 
xanthorig ~l~ggn~ 
Redwood Canyon 
3 miles south of trailhead on Big Spring Trail 
~~~~Q£PQX9 g~diofusca 
Aspicilia g~~jQ~iD~ea 
Bryor~ 9QgX~Yi9t9 
Buellia. P~Dl.QDL~ 
~~12Pl~~~ yjt~Jlin~l~ 
Candelariella reflexa 
~~n~~~ll~ yjt~ll~ns 
Cladonia £hl2LQ~~~ 
Dermatocarpon reticula~ID 
Evernia prunastr~ 
Hypogymn~ imshaugii 
Koerberi~ §onornensi£ 
~anora carpin~9 
Lecanora ~~~ 
~~~~DQ~~ ID~L~ 
Lecanora £21YtiQ~ 
L~~j9~9 9~LY9lD9~9 
Lecide9 9Dtb~9.Q9Ebil~ 
1&P.1QQbj~i~~ 9lP99JJjft.1~~ 
LeptoqiYID ~jfoLni~YID 
L~tb~X~ YYlRiD9 
Mycoc~l.i~iYID ~~i9~ 
NQ~ID9DQlD9 PYl~b~lJ.9 
Ocbrole~bi9 ~nQ~99YD9 
F~~ID~ll9 ~l~9~Dt.Ul9 
Peltig~ ~~iD~ 
£b9~Qpby~~i9 ~DQQ~Q~gin9 
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Physconj_g ~Dt~~9Z9Dtb9 
.P9.lY~.bJ..9J..um !fJ1ll>.QJ.~9.l~ 
Rhizocarpon g~gi~iLYID 
.RiDQ.9iD9 ~zj._gy_g 
Redwood Canyon 
Near Fallen Goliath tree 
Aspicili£ ~~~iQ£in~~~ 
~LYQ~j.g ~QQ~~j~t~ 
Buelli~ P~Dj.QbLg 
.C.9.l.Q.P.l.9.9.9 .9~J:iD9 
Calici.YID Y.i.ti.9~ 
HYP99YIDDi.9 im9.b~Y9ii 
Lecano..r_g .Q.9..tP.iD~9 
1~.Q9D9I9 .9~Di~i9 
Lecanora Qbl_gLQt~~.9 
L~.9.9D.QI9 ID.!J..t.9li~ 
Letbari.9 YYlP.iD£ 
QQ.brolechi~ .211QI.Q.9YD.2-
Parmelia _g.J..ru2.rl! 
~l!..tiD~.l.i9 ~yg.Q.ljyg~g 
Parmelia ~g~ 
Pbysconi9 ~torta 
Placynt~l-2 i.Qm~l~g 
.Pl9t.i§ID9t.i9 9l9.!J~g 
Ramaling ~iD.9~g 
SEQUOIA NP 
Kern Canyon 
NW of South Kern Can. Ranger Station along Coyote creek 
~~jgj..ljg .Qaesiocinerea 
Asgicilia £in~~f~~.9~D~ 
Caodelari~.l.ll! .r~Yll!D~ 
Dermatocarpon .reticulatum 
Dim~J.9~ng tbY§9D.Qt9 
Lecanora ~~~~D~i~ 
L~~j.Q~.9 9t..t.Qg..t.!JnD~g 
Lecidea auriculata 
L~~j.Q~_g £L9DYl~ 
Parmelia ~g2ntula 
~~ ~.Q..t~~j.Q~ 
Physcia caesia 
.P.by.sgjg .911!?.!.9 
Placyntbi~lg i£m~ 
~~.t:P.QD Q.Ql911Q~L-~ 
RhizoQl~ ~J.9DQ£b.t.b9liD~ 
~t9Y..t.Qtb~.l~ i.!J.S.9.Q.9.!JP..t~9 
UmbilicaLi£ phQ~2 
UID~.ili.99.ri.9 Y~l~9 
Kern Canyon 
NE of South Kern Can. Ranger Station north of Soda Spring 
Aspicilia g~~~.inerea 
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Aspicili9 £iD~~QLYf~~~D~ 
Bacidi9 b~g~t9~b~~~Li 
Biator~11~ mi9IQb~~9 
~~D9~J~Ii~Jl9 9Y~~ll9 
Candelariella ~il~~9 
~~Dg~l9Li~ll9 IQ~Yl9D~ 
Lecanora ~~~~~~i~ 
Lecanor~ ~ini~.t99 
Lecanora ~~lign~ 
~j.Q~9 ~t~QQ~YDD~ 
Lecide~ .9~~g~l9t~ 
L~~i~~ll9 9ti9ID9t~9 
Lethari~ YQlQin£ 
~9Iill~ll.? 9YP9tygj9 
Eeltigera 9~9QLQ~ 
.P.b.Y~.9..i9 t~D~.J..J.g 
Pseudephebe PYQ~§~~D9 
Bbl~EIP9D Q9l9D9~~j. 
Rhizoc~~n g~~~QLYID 
BhizQPl9~.9 ID~l~llQp.bt.b~lm~ 
Umbilicarig £in~LeQrufescefiQ 
Umbilicaria torrefacta 
Xanthori~ pQl~L~g 
Kern Canyon (two localities) 
1 mile NE of South Kern Can. Ranger Station on E bank Kern R. 
Acarospor9 Q~9iofusca 
AspiciJ.ia ~iocineL~ 
~gDg~l9Li~ll9 L99~lan2 
Dimelaeoa th.Y~£nQ1~ 
L~can9L9 ~9~.9~~~..i9 
Lecidea .9tLQQL~DD~9 
L~~jQ~9 ~YLiYY19t~ 
Letharia YQlpjn~ 
Earmelig ~~antula 
Parmelia ID~i&~Dg 
~IID~lj.9 Plill.i..i 
Parmelia sorediosa 
ParmeJ.ia substygia 
Physcia lli.i.9Dg 
2h.Y.Q.Q~ .QYQll 
Pseudephebe ~g~~~~n~ 
Eb.iZ9.99LP9D Q9lEDg~L..i 
Rhizoca.t~Qn g~g£9p.b~~YID 
EbiZ9~9IP9D 9I~nQ~ 
Rhizopl~~ ID~l9n2~btb£l~ 
~IDQil~~Ii.9 ~g~g 
Umbi1ic~Ii9 Y~JJ~9 
I-.?.n.tb9 I J.? .?.J.~g9D_9 
Kern Canyon 
Lower Funston Meadow 
AcarospQI9 QggiQ~~~ 
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Aspicili~ ~~~9iQ~D&~~£ 
~l919%~ll9 IDi9%QbA~IDft 
Candelaria concolQI 
.C.9.DQ~ l.s.r..i~.lJ a LQIDJ.l.9.W. 
Dirnelaen.9 1by~.s.ootg 
LeC9DQL.9 £.9~£adens..i9 
Lecanora Pini~£.9 
Lecidea at.rQ~~.D.D~.9 
Lepraria .f.i.o.liii 
F.9~ID~lj~ ~1~9~D1~l.9 
Parrnelis ~..i~.D.9 
f£IID~.l..i.9 §~g£1Y9i.9 
Earrnell.s £~lg.9t9 
~b9~9PbY99i9 ~P~99999iD9 
Ehyscia .9Q§~~D£~nQ 
ibY~~i.9 g..imi.Qi~t9 
l?hyscia .Q!J.Q.i~ 
.l?.bY.9~ift .t.§.D&lla 
Rhizoplaca ID~DQp.btb~lrna 
Urnbilicaria ~&9. 
xanthoria £~.Q~laria 
Kern Canyon 
Quarter mile south of Rattlesnake Creek 
bg.9~Q9PQX~ .rgdicata 
Aspicilia caesiociner~ 
.C.9.l9Pl.9~.9 ~p..itb.9.lli.n~ 
candelariell.9 2urella 
Dirnelaeo~ tb~Q1.9 
Lecanora ~~Q&D~2 
L&~i9&9 ~tX9P~~nn&~ 
Lecidea auriculata 
L~~iQ~ g.ranulosa 
Lecidella £tigmate~ 
F9~ID~li.9 ~~ID.Q~~i~ 
Parrnelia .Qiej.u.octa 
£hg~gpby~~i.9 ~.DQQ~QggiD.s 
Physcia ~£.i.Sl 
£bY~~j.9 9imi£~ 
Physcia .d!.Uli5! 
.{>Q~JJ.Q~p.b~.Q~ p.u.Q~~~D~ 
RbizocarRQD. bolanderi 
.RbiZ9~su:p.Q.o IDRQ r urn 
Rhizoca~p.Q.D g~Qg~£bi~.um 
E.b..i~Qp.l£!g.9 ID~l.9D9.Pbtb.9liD.9 
UrnbiliC.9~..i~ £in&~~Q~!!.f&£9&P.9 
DmQili9£Ii9 P.b£~9 
xanthor..i5! ~l~gsm_g_ 
Kern Canyon 
Quarter mile north of Rattlesnake Creek 
b£Pi9ili 9 ~£&£..iQQinerea 
Aspicili£ ~i.D~I~Q~~l~£~~D~ 
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Buellia tYI9~§~~D§ 
~~DQ~l9%i~ll~ Yit~JJjp~ 
DirneJ.a~n.9 .th.Y.9.9DQ1.2 
~£.2DQX.9 £.2~.2-Q~D.2i9 
Lecanora PiDlp~~Q~ 
1~.9DQ~.9 ~91i9D9 
Lecide~ .91IQQ~YDD~9 
L~~i9~9 9I~DYl~9 
Lecide~ stigmatea 
I.&t.lllu.i£! yylpina 
Pbyscig gimi9i9.t9 
.P.bY§~j~ .9Yt>.i9 
Rhizo~~ll g~.Q9I.2Pbi~YID 
li.DJ.Pi1-.i.£.9.ri9 Pb.9~.9 
xanthori~ §QI~9i£1£ 
Kern Canyon 
Kern Hot Springs, south bank of Rock Creek 
A~~LQ~PQX~ smericana 
AcarospOLE ~iQ~~~ 
b£.9~.Q~PQX9 ~99l~9t9 
Aspicilia ~~iQ9iD~I~ 
Caloplag~ ~tilli£i~iQ%~ID 
DermatOC9~QD IDin.i91~ID 
P~%m9t9~9%PQD ~~tjy~J91~ID 
Lecanora ~£aden2~ 
Lecidella stigmatea 
LeptochiQiYm ~lb9~ili~tYID 
L~~QgjQID ~i2£nj~~ID 
NormanQing pulch~l19 
£9~ID~l.is ~~gaotula 
Parmel i a .2.!.!.bs.rg~n.t.il~.u! 
£b~~~~i~ ~DQQ~Q££iD9 
Physconia ~~~9~ 
EbiZQ~9XP9D 9~Q9~9PDi£~ID 
Rhizocarpon ID~kQ£PQX~ID 
.U.m.Qil.ig.ru;;j_g r>b~-2-
Umbilica~j_g y~J~_g 
X9DtbQ~j_g ~l~9.2-D9 
Kern Canyon 
Kern Hot Springs, north bank of Rock Creek 
~Q9PQ~ ~icata 
Candel_g~j~l19 ~Q~~l9D9 
pim~l.9~D.9 !hY.2£DQt9 
Lecanox9 ~ggg~n~~ 
L~~~DQX.9 LYPi&Ql9 
Lecide.9 9YL.i~ylgt~ 
L~~i9~9 9iX9QLYDD~9 
Leptoajym ~~ifQ~ni~ID 
E~IID~Jjg ~YIDQ~Ll9DQ.i.2-
Parrnelj_2 pli.ttii 1. h f- • P9IID~-~9 £YY§Y.Y9~9 
27 
1 
• 
" 
• 
' , 
PhaeophY9~i~ Q~gj~~l9~i9 
Eby~~9Di~ Q~t~~99 
Pbysconi,.Q. ~Dt~J.Ql$£D.!: .b9 
Ebi~Q~~XPQll bo1~P9~~j 
Rh i zo c~.tJ?.Q!! .9~2.9.t:.EP.bi&~!ft 
BbiZQ£~IPQD .9~9P9~ 
Urnbilicari£ Qtaea 
llmgili~9~i~ Y~ll~~ 
Xanthori9 ~1~.9£D£ 
Kern Canyon 
1 mile NW of Junction Meadow on Colby Pass Trail 
~~~~99P9%9 .t:9dicata 
Aspicili9 ~~9iQ~jn~.r~~ 
~9P2~J~~j~JJg. I99~J~n~ 
Derrnatoca.t:pQn ~i~Yl9t~ID 
L~~9D9.t9 ~~9~~9~D9i9 
Lecidea 9i.t9Q~~DD~~ 
Parmeli_g ,gJJ.rn.Q~.rJg.p9j.g. 
Parrnelia ~iQ9DE 
E£I~li9 p1Jttii 
Parrnelia ~yg~tY.9i9 
2~tYl9 Q9l9D.Q~~ 
Physcia ~.i.g 
Ebi~2~9.tP9D ~Ql9n9erj 
Rhizocarpon ~poru~ 
EbiZ2Pl~~9 ID~l9D9Pbtb9liD9 
Urnbilicaria phg~ 
X9Dtb9.ti~ ~l~9D~ 
Kern Canyon 
Junction Meadow east of Upper Kern Trail 
~icilia caesiocinerea 
Candelari~ll9 ~Q~~l9D£ 
D~~~9.!:9~~.fPQD ~~tj~~l~~.rn 
Dirnelaeoa thY~9DQt9 
L~~9D9.t9 ~~9~99~D~i9 
Lecidea 9t.t9Q.t~DD~9 
~jg~~ ~~.ti~Yl9t9 
Parrnelia ~D~tygj_g 
nhu • b" • DU~.C.l.9 _jJ~.l9D9 
Physcia caesia 
£by~~j~ ~t~llaxj~ 
RhiZOC~LPQD ID9&.tQ~p.Q.t~ID 
Rbizoplaca rnelanQpbtb~liD~ 
Urnbili~9~i9 pbg.~~ 
X9Dtb9.ti9 ~l~.99D9 
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